In this paper, an algorithm for treating asymptotically κ-strict pseudocontractions and monotone operators is proposed. Convergence analysis of the algorithm is investigated in the framework of Hilbert spaces.
x -y . Recall that the classical variational inequality, denoted by VI(C, A), is to find u ∈ C such that Au, v -u ≥ , ∀v ∈ C.
(.)
One can see that the variational inequality (.) is equivalent to a fixed point problem of the mapping Proj C (I -rA), where I is the identity and r is some positive real number. The element u ∈ C is a solution of the variational inequality (.) iff u ∈ C satisfies the equation u = P C (u -rAu). This alternative equivalent formulation has played a significant role in the studies of variational inequalities and related optimization problems. Let T : C → C be a mapping. In this paper, we use F(T) to denote the fixed point set of T; that is, F(T) := {x ∈ C : x = Tx}. Recall that T is said to be nonexpansive iff Tx -Ty ≤ x -y , ∀x, y ∈ C.
T is said to be asymptotically nonexpansive iff there exists a sequence {k n } ⊂ [, ∞) such that
T is said to be a κ-strict pseudocontraction iff there exists a constant κ ∈ [, ) such that
Note that the class of κ-strict pseudocontractions strictly includes the class of nonexpansive mappings as a special case. That is, T is nonexpansive iff the coefficient κ = . T is said to be an asymptotically κ-strict pseudocontraction iff there exist a constant κ ∈ [, ) and a sequence {k n } in [, ∞) such that
Note that the class of asymptotically κ-strict pseudocontractions strictly includes the class of asymptotically nonexpansive mappings as a special case. That is, T is asymptotically nonexpansive iff the coefficient κ = . http://www.fixedpointtheoryandapplications.com/content/2014/1/52
In [], Kamimura and Takahashi investigated the problem of finding zero points of a maximal monotone operator based on the following iterative algorithm:
where {α n } is a sequence in (, ), {r n } is a positive real number sequence, B : H →  H is maximal monotone and J r n = (I + r n B) - . It is proved that the sequence {x n } generated in (.) converges strongly to some z ∈ B - () provided that the control sequence satisfies some restrictions. Further, using this result, they also investigated the case that B = ∂f , where f : H → (-∞, ∞] is a proper lower semicontinuous convex function. Convergence theorems are established in the framework of real Hilbert spaces; for more details, see [] . Recently, Takahashi et al. studied zero point problems of the sum of two monotone mappings and fixed point problems of a nonexpansive mapping based on the following iterative algorithm:
where {α n } and {β n } are real number sequences in (, ), {r n } is a positive sequence, T : C → C is a nonexpansive mapping and A : C → H is an inverse-strongly monotone mapping. It is proved that the sequence {x n } generated in (.) converges strongly to some z ∈ (A + B) - () ∩ F(S) provided that the control sequence satisfies some restrictions; for more details, see [] . Motivated by the above results, we investigate fixed point problems of asymptotically strict pseudocontractions and zero point problems of the sum of two monotone mappings.
In order to state our main results, we need the following tools.
Recall that a space is said to satisfy Opial's condition [] if, for any sequence {x n } ⊂ H with x n x, where denotes the weak convergence, the inequality lim inf n→∞ x n -x < lim inf n→∞ x n -y holds for every y ∈ H with y = x. Indeed, the above inequality is equivalent to the following:
Lemma . []
Let {x n } and {y n } be bounded sequences in a Banach space X, and let β n be a sequence in [, ] with  < lim inf n→∞ β n ≤ lim sup n→∞ β n < . Suppose that x n+ = ( -β n )y n + β n x n for all integers n ≥  and
Then lim n→∞ y n -x n = . 
Lemma . []
Assume that {α n } is a sequence of nonnegative real numbers such that
where {γ n } is a sequence in (, ) and {δ n } is a sequence such that
Lemma . [] Let C be a nonempty, closed and convex subset of H. Let T : C → C be an asymptotically strict pseudocontraction. Then T is Lipschitz continuous and I -T is demiclosed at zero.

Main results
Theorem . Let C be a nonempty closed convex subset of H. Let T : C → C be an asymptotically κ-strict pseudocontraction. Let A : C → H be an α-inverse-strongly monotone mapping, and let B be a maximal monotone operator on H. Assume that F(T)
where {r n } is a positive real number sequence. Let {x n } be a sequence in C generated by: x  ∈ C is chosen arbitrarily and
Assume that the sequences {α n }, {β n }, {γ n } and {r n } satisfy the following restrictions: Proof First, we show that the mapping I -r n A is nonexpansive. Indeed, we have
It follows from Restriction (a) that I -r n A is nonexpansive. Put
In view of Restriction (d), we find that
, we obtain that
This finds that {x n } is bounded. Putting ρ n = J r n (x n -r n Ax n ), we find that
On the other hand, we have
Substituting (.) into (.), we find that
Put ξ n = x n -r n Ax n . Since B is monotone, we find that
It follows that J r n+ ξ n -J r n ξ n , (-
This yields that |r n+ -r n | ξ n -J r n ξ n ≥ r n J r n+ ξ n -J r n ξ n . This combines with (.) to yield that
Substituting (.) into (.), we find that
It follows from Restrictions (a), (c) and (d) that
It follows from Lemma . that lim n→∞ y n -x n = . Since x n+ -x n = ( -β n )(y n -x n ), we find that lim n→∞ x n+ -x n = . Notice that
Since the norm is convex, we see from (.) and (.) that
This yields that
In view of Restrictions (a), (b) and (c), we obtain that
Notice that
It follows that
It follows from (.) that
We therefore obtain that
In view of Restrictions (a), (b) and (c), we find from (.) that
To show it, we can choose a subsequence {ρ n i } of {ρ n } such that
Since ρ n i is bounded, we can choose a subsequence {ρ n i j } of {ρ n i } which converges weakly to some point x. We may assume, without loss of generality, that ρ n i converges weakly to x. Since ρ n = J r n (x n -r n Ax n ), we find that
Since B is monotone, we get, for any (μ, ν) ∈ B, that ρ n -μ,
Replacing n by n i and letting i → ∞, we obtain from (.) that x -μ, -Ax -ν ≥ . This means -Ax ∈ Bx, that is,  ∈ (A + B)(x).
Hence we get x ∈ (A + B)
- (). Next, we show that x ∈ F(T). Notice that
In view of Restriction (a), we find from (.) that lim n→∞ z n -x n = . Note that
It follows from (.) that
ous, we can obtain that lim n→∞ Tx n -x n = . In view of Lemma ., we find that x ∈ F(T). This implies that
From Lemma ., we find that lim n→∞ x n -x = . This completes the proof.
If T is asymptotically nonexpansive, then we find the following result.
Corollary . Let C be a nonempty closed convex subset of H. Let T : C → C be an asymptotically nonexpansive mapping. Let A : C → H be an α-inverse-strongly monotone mapping, and let B be a maximal monotone operator on H. Assume that F(T)
Let {α n } and {β n } be real number sequences in (, ). Let J r n = (I + r n B) - , where {r n } is a positive real number sequence. Let {x n } be a sequence in C generated by: x  ∈ C is chosen arbitrarily and
Assume that the sequences {α n }, {γ n } and {r n } satisfy the following restrictions: 
Applications
In this section, we shall consider equilibrium problems and variational inequalities.
Let F be a bifunction of C × C into R, where R denotes the set of real numbers. Recall the following equilibrium problem:
In this work, we use EP(F) to denote the solution set of the equilibrium problem.
To study the equilibrium problems, we may assume that F satisfies the following conditions:
(A) for each x ∈ C, y → F(x, y) is convex and weakly lower semi-continuous. Putting F(x, y) = Ax, y -x for every x, y ∈ C, we see that the equilibrium problem is reduced to the variational inequality (.).
The following lemma can be found in [] .
Lemma . Let C be a nonempty closed convex subset of H, and let F : C × C → R be a bifunction satisfying (A)-(A). Then, for any r >  and x ∈ H, there exists z ∈ C such that
Further, define
for all r >  and x ∈ H. Then the following hold: mapping of H into itself defined by Let H be a Hilbert space and f : H → (-∞, +∞] be a proper convex lower semicontinuous function. Then the subdifferential ∂f of f is defined as follows:
From Rockafellar [], we find that ∂f is maximal monotone. It is easy to verify that  ∈ ∂f (x) if and only if f (x) = min y∈H f (y). Let I C be the indicator function of C, i.e.,
+∞, x / ∈ C.
Since I C is a proper lower semicontinuous convex function on H, we see that the subdifferential ∂I C of I C is a maximal monotone operator. z n = P C (α n u + ( -α n )P C (x n -r n Ax n )), y n = γ n z n + ( -γ n )T n z n ,
x n+ = β n x n + ( -β n )y n , ∀n ≥ .
Assume that the sequences {α n }, {β n }, {γ n } and {r n } satisfy the following restrictions: (a)  < a ≤ r n ≤ b < α, lim n→∞ |r n+ -r n | = ; (b) lim n→∞ α n = , 
